AMP-activated protein kinase and carbohydrate response element binding protein: a study of two potential regulatory factors in the hepatic lipogenic program of broiler chickens.
This study investigated the effects of fasting and refeeding on AMP-activated protein kinase (AMPK) and carbohydrate response element binding protein (ChREBP) mRNA, protein and activity levels; as well as the expression of lipogenic genes involved in regulating lipid synthesis in broiler chicken (Gallus gallus) liver. Fasting for 24 or 48 h produced significant declines in plasma glucose (at 24 h), insulin and thyroid hormone (T3) levels that were accompanied by changes in mRNA expression levels of hepatic lipogenic genes. The mRNA levels of malic enzyme (ME), ATP-citrate lyase (ACL), acetyl-CoA carboxylase alpha (ACCalpha), fatty acid synthase (FAS), stearoyl-CoA desaturase-1 (SCD-1) and thyroid hormone responsive Spot 14 (Spot 14) declined in response to fasting. Refeeding for 24 h increased mRNA levels for each of these genes, characterized by a significant increase ('overshoot') above fed control values. No change in mRNA expression of the two AMPK alpha subunit genes was observed in response to fasting or refeeding. In contrast, ChREBP and sterol regulatory element binding protein-1 (SREBP-1) mRNA levels decreased during fasting and increased with refeeding. Phosphorylation of AMPK alpha subunits increased modestly after a 48 h fast. However, there was no corresponding change in the phosphorylation of ACC, a major downstream target of AMPK. Protein level and DNA-binding activity of ChREBP increased during fasting and declined upon refeeding as measured in whole liver tissue extracts. In general, evidence was found for coordinate transcriptional regulation of lipogenic program genes in broiler chicken liver, but specific regulatory roles for AMPK and ChREBP in that process remain to be further characterized.